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Chelsea Jaeger 
Fall 2012 
Advisor: Mike Valentine 
The purpose of this study is to examine geomagnetic field behavior 
recorded in a series of Pleistocene lava flows located near McKenzie 
Bridge, Oregon. Twenty-four sites, each consisting of at least ten 
samples were collected during July of 2011 and 2012. Alternating field 
(AF) and thermal demagnetization studies reveal normal, reversed, and 
possibly transitional polarities. Thermal demagnetization studies 
indicate the bulk of the magnetic signal is held in low titanium 
magnetite. Additional AF and thermal analysis is required to confirm 
transitional directions. In addition, polished sections will be prepared for 
optical examination to confirm the magnetic mineralogy of the samples.  
Sample Collection 
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Samples were analyzed using both alternating field (AF) and thermal 
demagnetization methods. At least six samples from each site were analyzed using 
an AF demagnetization method to remove any secondary magnetic signals. 
Increasing strengths of an alternating magnetic field randomize the magnetic signal 
of the crystals most susceptible to change; ideally the same crystals that were 
affected by secondary magnetic signals. An additional two samples from each site 
are in the process of being thermally demagnetized to reveal the primary thermal 
magnetization, confirm the AF results, and give clues to the mineralogy of the 
samples.   
 
 
Figures 4a & 4b: Zidjerveld diagrams show uncorrected AF demagnetization behaviors. Demagnetization steps 
are: 0, 25, 50, 100, 150, 200, 300, 400, 500, 600, 700, 800, 900, and 999 oe. 
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Conclusion 
Analysis of paleomagnetic directions indicate the flows sampled were 
deposited during both reversed and normal epochs of magnetic polarity and 
during reversals of the field. No evidence of tectonic shifting is indicated by 
the preliminary data. Further paleomagnetic analysis and optical 
examination will further constrain the location of VGPs and the magnetic 
mineralogy of the rocks. 
Study Location 
Figure 1: Map of Oregon illustrating study 
area. Source: USGS. 2002  
 
Figure 2: Map of study area. Red stars indicate 
site locations. 
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Sample Site Declination Inclination N R alph95 k lat. long. 
CJ01 208.24 -37.20 7 6.97 3.98 231.07 -57 189 
CJ02 176.64 30.65 4 3.91 15.75 35.00 -29 242 
CJ03 179.81 -64.35 4 3.86 15.41 22.16 -88 54 
CJ04 181.42 -60.61 6 5.98 4.43 229.75 -87 215 
CJ05 184.00 -61.25 4 3.98 8.00 132.87 -87 178 
CJ07 72.98 -25.08 6 4.63 40.72 3.66 3 349 
CJ09 173.34 -62.24 4 3.84 21.45 19.32 -85 323 
CJ10 275.53 11.73 5 3.13 70.64 2.14 8 148 
CJ11 10.07 -38.09 6 1.8 155.66 1.2 24 48 
CJ12 359.83 15.94 6 5.46 23.36 9.18 54 58 
CJ13 127.47 -51.46 6 4.98 33.6 4.93 -48 330 
CJ14 333.59 51.21 4 3.45 43.44 5.45 66 126 
CJ15 334.34 36.88 4 3.97 8.88 107.96 58 108 
CJ16 349.38 45.8 4 3.93 14.42 41.59 71 88 
CJ17 210.39 -52.5 4 3.99 6.16 223.26 64 163 
CJ18 102.02 -50.28 4 3.71 29.99 10.36 29 344 
CJ19 107.69 -64.23 4 3.97 9.14 102.11 -41 357 
CJ20 342.93 40.7 3 2.96 17.89 48.55 65 97 
CJ21 318.81 56.3 4 3.99 5.03 335.11 58 149 
CJ22 342.39 45.33 4 3.88 18.96 24.46 68 103 
CJ23 349.64 34.88 4 3.73 29.07 10.96 64 81 
CJ24 17.96 51.75 4 3.97 9.9 87.03 72 2 
Expected 
Reversed 180.00 -63.40 
Normal 0.00 63.40 
Figures 3a & 3b: 
View of field area 
and drill holes  
 
Figure 5: Paleopole locations indicated by site 
mean directions 
